
2.89 gr., glycogen 6.32 gr., corresponding to 63
calories. The comparison demonstrates that 24
hours after taking the last meal the glycogen
combustion is essentially higher, and the fat
combustion lower than 48 hours after feeding.
Finally, in order to show the difference of me-
tabolism between the fasting-sleeping state and
the state immediately after feeding and while
awake, I add the results of another respiratory
experiment, which was carried on at the end of
our last experiment, No. 19, after the infant
had received its known abundant food for six
days. In this case the infant was put in the
respiratory apparatus directly after taking the
bottle, and was kept there for four hours until
the following meal. During this experiment the
infant slept only about 1^2 hours, the rest of
the time it was awake but mostly quiet or played
with its fingers.

In this experiment the infant decomposed per
kilo body weight for 24 hours computed protein3.28, fat 0.51, carbohydrate 16.6, corresponding
to 86.1 calories. The difference of the combus-
tion of the single foodstuffs in the five mentioned
experiments can be shown clearer by a graph-
ical presentation which is shown in Figure III.

This figure shows the grams of protein, fat
and carbohydrate which were decomposed by an
infant computed per kilo for 24 hours.

Table 1 gives the amount of nitrogen in grams
24 hours after the last food. Tables 2 and 3.
48 hours after the last feeding. Table 4, 72
hours after the last feeding. Table 5 shows the
relations of combustion in the first four hours
after feeding. From this table we can see that
in the first hours after feeding the metabolism
is increased and is supplied principally by car-
bohydrate; during this time the fat combustion
is very small. Twenty-eight hours after the last
food the combustion of carbohydrate is greatly
diminished; now the fat is drawn upon in large
measure. This diminution of carbohydrate com-
bustion and the increase of fat combustion be-
comes still more evident in prolonged fasting.Of course these figures are only suggestive of
what may develop in the future. As valuable as
they are, they represent only some stones of the
foundation on which the building of the metab-
olism of babies shall be erected.

MYATONIA CONGENITA, WITH REPORT
OF CASES

By Charles Hunter Dunn, M.D., Boston,
Instructor in Pediatrics, Harvard Medical School;

Physician to the Infants' Hospital.
Case 1. History. M. G., aged G months. The

father was addicted to alcohol and was intoxicated
at the time of conception and at intervals duringthe mother's pregnancy. During pregnancy themother was well, but much worried and distracted

over her husband's condition. There have been no

miscarriages. The child of a previous pregnancy
is healthy. The previous history of the mother is
negative. The child, male, was born normally April
3, 1910. Fetal movements were felt during preg-
nancy and were quite as lively as those of the nor-
mal baby of the previous pregnancy. When the
baby was three weeks old, the mother noticed that
he seemed unusually limp, but was re-assurcd by
the obstetric nurse in charge. When six weeks old.
the mother noticed a dropping of one hand and that
the hands seemed weak and limp and were not
moved as freely as they ought to be. At this time
she consulted a physician, who said the condition
was due to weakness, that the breast milk was prob-
ably not agreeing with the baby, and advised that
it he taken off the breast. When the baby was two
months old ho was seen by Dr. Howland of New
York, who noted a marked atrophy of the muscles
of tho trunk and extremities, and deformity of the
chest. The baby seemed to improve somewhat, at
one time being able to move his arms, but later this
power disappeared. He has never been able to
move his legs at the hips, knees or ankles, but
could make slight movements of the toes and fin-
gers. He has never been able to sit up or to hold
up his head. The mental development is normal.
The breathing has been labored since the baby was
three weeks old and this has grown progressively
worse. On Sept. 3 the baby caught cold and since
then tho trouble in broathing became worse, with
choking spells from mucous accumulation. To give
relief tho adenoids were removed on Sept. 24. The
breathing was somewhat improved by the opera-
tion, but has lately become as bad as before. The
weakness increased until he could no longer nurse
from the breast or bottle and had to be fed with a
spoon. The baby gained weight up to the time of
the adenoid operation, but since then has lost.

Physical Examination. Oct. 3. Poorly devel-
oped and poorly nourished baby. The cranium was
square, the forehead prominent; the fontanels de-
pressed but of normal size; the mouth, tongue and
throat were normal. There were no teeth. The pu-
pils were equal and reacted normally. The respira-
tion was irregular, labored and wholly diaphrag-
matic, but not notably accelerated. The chest
showed marked increase in anteroposterior diam-
eter, with marked lateral flattening and prominent
sternum. The heart, lungs and abdomen were nor-
mal. The baby was entirely unable to hold up his
bead and there seemed to be a complete flaccid
paralysis of the trapezius muscle. The upper ex-
tremities were not moved at all from the shoulder
and very feebly at the elbow and wrist. The hands
hung over in flexion when tho arm was hold upright.
There appeared to be a flaccid paralysis of the
shoulder girdle muscles with marked atrophy, par-
ticularly of the pectoralis. There was slight
atrophy of the muscles of the extremities. The
knee-jerk was absent.

From this time until death, Oct. 23, the condition
gradually became worse, although there were tem-
porary ameliorations. There was increase in the
mucus accumulations and in the fits of choking,
and the child died in one of these attacks.

Case 2. History. E. S., aged 5 months. Seen
July 28, 1912. The father and mother are both
well. One other child five years old is well. No
other pregnancies. The mother had a very trouble-
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some pregnancy, vomiting continuing throughout,
and during the whole time she was much worried
as to her condition.

Fetal movements were noted during pregnancy
but were less marked than in the previous preg-
nancy, The mother further volunteered the state-
ment that they seemed less lively toward the end.
The baby, a male, was born two weeks before full
term, after a normal but slow labor. He was deliv-
ered easily by low forceps. He weighed 7 pounds 1
ounce at birth and gained weight very rapidly dur-
ing the early months of his life. He was bom on
Feb. 29, and on May 26 weighed 13 pounds. He
was breast-fed until the middle of June and did
well. Since the middle of June he has been fed on
a home modification, which has agreed with him
perfectly until the last two weeks, when his move-
nienls have been somewhat greenish in color, lie
has two movements daily and there has been no
vomiting.

At birth he attracted attention by not kicking
with his legs as freely and as actively as most ba-
bies, but otherwise be did not seem abnormal. He
next attracted attention by not moving his left arm
at all for two months except slight movements of
the lingers. At the end of two months ho appeared
to have gained the power of moving the left arm
feebly. At this time it was noticed that he had
never moved his legs at all since birth except the
toes and ankles, never having been able to draw up
the thighs on the body, or to flex or extend the
knees. He has been a quiet, phlegmatic baby, but
has appeared to notice his surroundings and to de-
velo]) normally mentally. He follows objects with
his head and eyes and smiles. He has never been
able to hold up his head, although he is able to roll
the head a little from side to side. He prefers to
lie on his right side; when turned on his left sido
he cries but is unable to turn himself back.

Ever since birth he has attracted attention by a
queer panting respiration, which has been growing
worse lately. He has always had some difficultywith his nursing, owing to the accumulation of
mucus in the throat which causes him to choke
easily. For the last three weeks tho baby has been
growing decidedly worse and his father has noticed
a wasting about the chest and that the muscles of
his limbs are not as firm as they were formerly.In a summary of the history as to his inability to
move, the following facts stand out: A notable
diminution but not absence of the fetal move-
ments. A diminution of the power of movement
was present ¡it birth, but inability to move the legs
except at the toes and ankles has remained un-
changed since birth. The inability to move the left
arm, present at birth, has become somewhat less.
It is probable that the right arm has always been
more feeble than normal. Panting respiration was
noticed from birth on, but no atrophy was noticed
until within the last three weeks.

Physical Examination. Well developed, fairlywell nourished baby. The cranium was normal ; the
posterior fontanel closed; the anterior fontanel ol
normal size, but slightly depressed. The skin and
mucous membranes were pale. The pupils were
equal and reacted normally, and there was no evi-
dence of facial paralysis. There was no notable
glandular enlargement. The mouth, tongue anci
throat were normal. The respiration was irregularaccelerated and labored, and this labored, pantinu
character of the breathing was particularly notable

during and after crying. The breathing was wholly
diaphragmatic in type, there being no visible action
of any of the accessory muscles. The chest was
normal in size and shape, and the heart and lungs
were normal. The pulse was normal in rate,
rhythm and quality. The baby was entirely unable
to hold up its head and there appeared to be a
marked flaccid paralysis of the muscles of the neck,
both the trapezius and sterno mastoids being in-
volved. Tho pectoral muscles appeared to be some-
what atrophied. The upper extremities were not
moved at all from the shoulder, and feeble at the
elbows and wrists. The entire upper extremities ap-
peared markedly flaccid and dropped limply when
held up. There was no visible atrophy of the upper
extremities, although the limbs felt less firm than
normal. No tendon reflexes could be obtained in
the upper extremities. The abdomen was normal.
The lower extremities showed an almost complete
flaccid paralysis, there being no movement anywhere
except a feeble movement at the toes and ankles,
while the legs felt absolutely limp, and when raised
dropped limply on the bed. There was no visible
atrophy, but the muscles felt much less firm than
normal. The knee-jerks were absent, and Kernig's
sign was absent.

In the further progress of this case, there was no

change in the power of movement of the head or
extremities. Tho choking spells became more fre-
quent, and finally the child lost the power of swal-
lowing entirely and had to be fed through a tube.
Atrophy of the pectorals was extreme by Sept. 1,
and the patient developed broncho-pneumonia and
died on Sept. 9. No autopsy was obtained.

Cash 3. History. M. F., aged 5 months, was
born on Nov. 22, 1913, and admitted to the Infants'
Hospital April 9, 1914. The father and mother are
both well. Another child 19 months old is well.
There have been no other pregnancies. Nothing ab-
normal was noted during pregnancy except that the
mother stated that the fetal movements were fainter
than they were with her first child. They were,
however, always present.

The baby was born at full term with normal de-
livery. She was somewhat blue at first and did not
cry well. She was regarded as being an unusually
weak and feeble baby. She was never breast-fed
but did very well on modified milk. Six weeks ago
she had an attack of bronchitis, from which she had
fully recovered in three weeks. During this time
the mother became alarmed because the baby was
unable to hold up its head, but was told by her phy-
sician that this was simply due to weakness. She
gained weight slowly until four weeks ago, when she
weighed 10 pounds 3 ounces, but during the pastfour weeks she has failed rapidly. It gradually
became increasingly difficult to feed her. About a
week ago she entirely lost the power of sucking and
had to be fed with a medicine dropper. Since then
swallowing has become increasingly difficult. Much
mucous and saliva accumulate in her mouth, caus-
ing choking attacks. She was finally brought to the
hospital on account of her inability to swallow. On
questioning the mother about the baby's power of
movement, she stated that she had always noticed
the extreme feebleness of the baby, but had never
regarded it as very abnormal. The baby has never
been able to move its legs at all except the toes,
until recently she could move her head from side
to side, but for tho last few weeks has been unable
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to move her head. She could move her arms feebly
until the last few weeks; since this time she has
only been able to move her fingers and hands
feebly.

Physical, Examination. Poorly developed and
very poorly nourished. Cranium was normal in
shape. The anterior fontanel measured 2 cm. and
was depressed. The ears, mouth and tongue were
normal. The throat was filled with mucus, but
otherwise normal. Tho pupils were equal and re-
acted normally. The movements of the eyeball were
normal and there appeared to bo no facial paralysis.
The respiration was irregular, slightly accelerated,
labored and wholly diaphragmatic in character. No
contraction was observed in any of the accessory
muscles of respiration. The chest was extremely de-
formed, showing a marked increase in the antero-
po8terior diameter with very extreme lateral flat-
tening. Tho sternum was very prominent and the
costal margin flaring. There was no rosary and no

enlargement of the epiphysis of the long bones. The
lungs showed very harsh respiration everywhere,
with numerous coarse, moist râles throughout. The
heart sounds were normal. The abdomen was nor-
mal. The spleen was not felt, and the liver was of
normal size. The baby was entirely unable to hold
up her head and there appeared to be a flaccid
paralysis of the trapezius and deeper neck muscles.
The sterno mastoids, however, appeared less flaccid
and were noticed to contract when passive move-
ments of the head were made. There was marked
atrophy of thé muscles of the shoulder girdle, par-
ticularly of the pcctoralis.

Tho upper extremities wore not moved at all at
either the shoulder or the elbow, but there were
feeble movements of the hands and fingers. Tho
arms were entirely flaccid, hanging over limply in
any position in which they were held. No tondon
reflexes could be obtained. The lower extremities
showed a similar condition. There was no power of
movement except feeble movements of the feet and
Iocs, and an extreme flaccid condition throughout.
Tho muscles of the limbs appeared somewhat atro-
phied, although less so than the muscles of the
shoulder girdle. The knee-jerks were not obtained.

The patient remained in the hospital until her
death on April 23. During this time she was en-
tirely unable to swallow and was tube fed. She
smiled and appeared to notice her surroundings.
She had frequent choking attacks from accumula-
tion and secretion in the throat. She developed
broncho-pneumonia on April 19, and died on April
23. No autopsy was permitted.

Autopsy. A completo autopsy was made of Case
1, by Dr. Councilman, the full report of which has
already been published. The anatomical diagnosis
was atrophy and degeneration of the muscles, de-
formity of the thorax, atelectasis of the lungs, hy-
pertrophy of tho thymus, fresh thrombus of fem-
ora] artery.

Tho striking lesion was that of the voluntary
muscles. Tho muscles of tho neck wero thin but of
normal color and consistency. Tho pectoral mus-
cles and all the muscles of tho back and extremities
wore greatly atrophied. The atrophy did not affect
the abdominal muscles to so great a degree. Tho
pcctoralis major was reduced to a small fascia-liko
band. The color of tho atrophied muscles was gray-ish and translucent. They wero more succulent and
the single muscles were not easily dissected out.

They seemed infiltrated with fat and fused with the
surrounding connective tissue. The intercostal
muscles were reduced to thin gray sheets. The ab-
dominal muscles, though thin, had a better color
than the others. The large muscle masses alongside
the vertebrae were reduced to thin bands less than
1 cm. in diameter. There soomod no change in tho
nerves. They wore of normal size and appearanco
and more prominent than usual. Tho thorax was
misshapen. The antero-posterior diameter was
greatly diminished; the cartilages and ribs passed
almost backwards from the sternum, then took an
accentuation of the normal curvature, giving a flat
depression in tho antero-latoral situation. Tho
lower border of the thorax flared outward like tho
mouth of a bell. The diaphragm was of normal
color, thickness and consistency. It seemed rather
better developed than normal.

A very detailed report of the histo-pathology of
this case has been published by Dr. Councilman,
from which report tho following points are quoted :
All tho muscles affected showed the same changes,
though in varying degree. Section through some of
the most altered muscles of the leg, with low power,
shows the fibers arranged in well ordered fasciculi.
The amount of connective tissue is increased. With
low power, two well-defined masses of tissuo can be
seen. There are fibers which present the usual ap-
pearance of normal adult muscle. There are also
masses of what seem to bo accumulations of cells
which are also arranged in fasciculi, but the masses
are very much smaller than are tho masses of nor-
mal muscles. Similar aggregations of cells are seen
often at the periphery of a singlo muscle fasci-
culus. Occasionally, in the middle of the masses of
small cells, single muscle fibers of the average sizo
can be made out.

Under the immersion, tho larger fibers for the
most part appear to bo normal. Occasionally, the
nuclei are found in the center of the fiber. What
appeared under tho low power as masses of small
cells aro seen to bo composed of very small muscle
fibers. Although most of these fine fibers are ar-
ranged in fasciculi, they are also found in tho midst
of tho larger fibers and surrounding the groups of
these. In the large fillers there is considerable va-
riation in size, and they are usually round or oval.
Many of the large fibers are vacuolated, containing
either a singlo large vacuole, or several small ones.
Some of those vacuoles contain a small amount of
finely granular material. Tho largest fibers in, this
muscle are almost invariably definitely round. Oc-
casionally, especially at tho periphery of tho mus-
cular mass, fasciculi are found which seem to be
midway between the larger muscle masses and the
small fibers, but in general there is a sharp distinc-
tion between the two. With tho phosphotungstic
hematoxylin there is a great variation in the muscle
stain, somo of tho fibers being very much darker
than others. The muscle fibrillac are not well
stained. In the fine fibers tho fibrillae are rather
more prominent at the periphery of the fibers. On
the longitudinal section of the muscle tissue, taken
from about the same region, the same arrangement
of the fibers can be distinguished. The cross and
longitudinal striation is apparent in both sets of
fibers, but more strongly marked in tho larger fibers.
The nuclei in the small muscle masses seem to bo
extremely numerous. They are of about the same
size as in tho larger fibers. Many of the fibrils aro
so small that when the section passes through a
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nueleua this occupies the whole extent of the fiber.
The apparently groat number of nuclei is duo to tho
number of fibers. When a single fiber is followed
along, the nuclei aro not more closely set than they
are in tho large fibers. Tho cross striations in a
number of measurements aro nearly the same dis-
tance apart in both the large and fine fibers. The
length of tho fine fibers could not be easily deter-
mined either by section or by teasing. They aro
never so definitely parallel to one another as in the
large fibers. The masses of the large fibrils in longi-
tudinal section are perfectly straight; the masses
of the smaller fibrils present a wavy appearance as
though they had not contracted at the same rate as
the larger fibers. Most of the small fibers aro solid
and they do not present, tho appearance of embry-
onic fibers. Occasionally, however, fibers are seen
which aro hollow with fibrillae at the periphery,
presenting much tho appearance of embryonic fibers,
and a fiber solid throughout most of its course may
present an area where it has hollowed out. They
also occasionally present swellings along their
course, but as a general thing they preserve the
same diameter.

The cortex, cerebellum, pons, and medidla showed
in all respects a normal tissue. Tho cord showed
only changes so slight that they woidd probably pass
unnoticed in a routine examination. The Marchi
stain showed a very slight degeneration of the
myelin in the posterior columns. The same slight-
changes only were observed in tho anterior and pos-
terior nerve roots, and in tho spinal ganglia. In the
Nisei stains of the cord, no certain evidences of cell
degeneration could bo made out. Sections of the
sciatic nerve showed very slight irregularity in
the myelin, and no cellular changes. In tho muscle
was observed a relative diminution in tho number
of nerves in proportion to the number of fibers.

The plates illustrate the changes in the muscles.
Plate I. Shows a cross section of tho affected

muscle, with fasciculi containing a few large,
approximately normal fibers, and numerous bodies
appearing like colls, but which represent the cut
ends of the small fibers.

Plate II. Shows the same condition in longi-
tudinal section. There are a few normal fibers, and
alongside run numerous small fibers.

Plato HI. Shows a cross section in which the
muscle fasciculi contain only the cell like bodies
representing the degenerate fibers, no normal fibers
remaining.

Plate IV. Shows a longitudinal section in which
partly degenerated fibers, midway between tho nor-
mal, and the small fibers are seen.

Plato V. Shows a cross section undor the high
power, in which two large and many small fibers
are present in tho same fasciculus.

Plate VI. Shows a cross section under the high
power, in which a normal largo fiber, with its stria-
tions, appears. Beside it run numerous small fibers,
in which under the microscope, the striations are
plainly visible, though they do not show so well in
the photographic reproduction.

SYMPTOMATOLOGY.

In 1900, Oppenheim described a remarkable
disease of early life, in which the chief symptom
is a hypotonia or even atonia of the muscles.

This is accompanied by a limitation of active
movement, varying in degree, which, in the most
marked cases apparently reaches a complete
paralysis, the extremities lying motionless. Al-
though on close observation contractions may be
brought out in some of the muscles, they are
weak and without locomotor effect. In Oppen-heim 's cases the lower extremities were always
more markedly affected than the upper, and the
muscles supplied by the cranial nerves were not
affected at all. The muscles of the neck and
trunk were affected in one case. In none of his
cases were the muscles atrophied, although they
were soft. Electrical stimulation showed a

varying diminution of contractility up to com-
plete disappearance. There is no disturbance of
sensation, and no reaction of degeneration.There is a very marked relaxation of the joints,
owing to the fiaccidity of the muscles. The af-
fection is congenital, though it may not attract
attention for some time after birth. Oppenheimconsiders the condition to be essentially one of
retarded development of the muscles, and that it
tends to betterment, although he did not exclude
the possibility of involvement of the nerves or
spinal cord.

Since 1900, about 40 cases of this condition
have been reported in medical literature, and
all tho main points in their symptomatology are
covered by Oppenheim 's original description.In the reported cases, the extremities are most
frequently and most markedly affected, weak-
ness being usually most marked in the lower ex-
tremities. The muscles supporting the head
were involved in quite a number of the severer
cases. Most of the reports agree as to the non-
involvement of the muscles supplied by the cra-
nial nerves, the only exceptions being two cases
in which there was difficulty in deglutition, and
one in which there was an inability to close the
eyes. The degree of paralysis described in these
reports varies greatly. In the most marked
cases, no movements could be performed with
the muscles affected, except at times feeble
movements of the fingers and toes. In some
cases contractions were observed in the affected
muscles, without locomotor effect. In the milder
cases there was no actual paralysis, but move-
ment was feebler than normal, the patients be-
ing unable to walk, to stand, to sit up, or to
hold up the head.

All the descriptions agree on the great atony
of the muscles, and consequent fiaccidity of the
joints. No description of this can be better than
that given by the mother of one of Collier's pa-
tients: "By whatever part of the body I held
him up, all the rest of him hung down like so
many pieces of yarn." Atrophy of the muscles
is reported as absent in most of the cases, al-
though in many of them it was stated that the
muscles were softer to palpation than normal,
with a peculiar doughy feel. There are, how-
ever, among the reported cases, a few in which
atrophy was noted.
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In the majority of cases the lack of movement
was noted at birth or very soon afterward. In
many of these cases, however, this information
as to lack of movement could only be obtained by
questioning, the disability not having attracted
sufficient attention to be considered important
by the mother, or to be a chief cause of com-

plaint. In quite a number of the cases, the con-
dition was noted in the earliest days of life,
but only attracted attention much later when
it came time for the baby to hold up its head, to
sit, to stand, or to walk.

There is considerable variation in the remain-
ing symptomatology, as described in the re-
ported cases. Sensation appears to be unim-
paired, although an abnormal tolerance of
strong Faradio current has been mentioned.
The deep reflexes were absent in most of the
cases, although in a few of the milder ones, the
knee-jerks were reported simply as present, and
in a few others, as present but diminished. The
reports on the reaction to the Faradio current
vary greatly, being sometimes present, sometimes
absent, most frequently diminished. These va-
riations correspond in general to the severity
of the case, as shown by the amount of muscular
disability.

The three cases which have come under my
observation agree in their symptomatology with
the other reported cases. One or two points
were notable, however. In all three cases a very
striking symptom was the labored breathing of a
wholly diaphragmatic type, which could not fail
to attract immediate attention. This was due
to the paralysis of the intercostal and other ac-
cessory muscles of respiration. Labored breath-
ing, without detailed description, is mentioned
in only one or two of the cases from the litera-
ture.

Another striking feature was .the extreme de-
formity of the chest, which was present in two
of my cases. It resembled an exaggeration of
the most extreme deformity which is seen in
rickets, and is undoubtedly caused by the early
paralysis of the accessory muscles of the respira-
tion, together with the pull of the uninvolved
diaphragm. The chest deformity and the char-
acter of the breathing were so exactly alike in
Cases of 1 and 3, that upon seeing Case 3 I im-
mediately thought of myatonia congenita before
hearing any of the history.

A prominent symptom in all three of my cases
was the accumulation of secretion in the mouth
and throat. This was undoubtedly due to in-
volvement of the muscles of deglutition. In all
three cases there was difficulty in swallowing
milk, and Case 3 became utterly unable to swal-
low, having to be tube-fed from the time it en-

' tered the hospital until its death. In all three
cases choking attacks were frequent, and Case 1
died in such an attack, while the other two cases
died of broncho-pneumonia, probably due to in-
halation of secretion. Difficulty in swallowing
is mentioned in but two of the other reports

which I have read. In my cases the involvement
of the muscles of deglutition appears to be a
later symptom, and to be progressive.

PATHOLOGY.

In seven autopsy records, and two additional
examinations of the muscle which 1 have col-
lected, there is some disagreement as to the
character of the lesions. Most of them agree as
to the general character of the muscle lesions.
The great diminution in the size of certain mus-
cle libers appears to be the significant lesion.
Bing, however, found the muscle normal, except
for some question of nuclear increase. Holmes
and Badouin found, among the small fibers,
some fibers much larger than normal. Council-
man considered the large fibers in our case to be
of normal size, and that the photograph which
Holmes gives of a cross section of muscle shows
no such large fibers and might have been made
from a section of the muscle in our case. Such
variation in the anatomic lesions might well be
expected, to correspond with the variations in
the symptomatology of the disease.

There is much more disagreement as to the
nervous system. In one of Badouin's autop-
sies, and in Rothmann's, there were lesions of
the anterior horn and nerves. In the others, the
cord and nerves were normal, as in our case.

The only other anatomical feature of interest
is the condition of the thymus gland, which was
found to be enlarged in our case, and in three
of the other autopsies. The microscopic lesions
found in these three cases did not differ from
those found in many other thymus examina-
tions, and there is no organ in the body which
varies so ernormously in size as does the thymus
in children under one year.

COURSE AND PROGNOSIS.

In two of my cases a gain in the power of
movement was noted. In Case 1 this improve-
ment was temporary only, disappearing later,
in Case 2 the slight gain in the power of moving
the left arm continued. No tendency toward
improvement was ever noted in Case 3. On the
other hand, the difficulty in swallowing became
worse in all three cases, and in Case 3 the baby
lost the power of moving the bead from side to
side.

In most of the other reported cases, the course
of the disease and final outcome were not re-

ported. The cases are by no means confined to
infancy, there being 22 eases which were ob-
served in the first two years of life and 18 in
later childhood, the oldest being 10 years. In
these older children there was a great variation
in the amount of muscular weakness, some chil-
dren being able to sit, stand, or walk. Walking
was generally acquired much later than normal.
It is not possible in most cases to gather from the
reports whether these cases represent the result
of improvement in the original condition, or a
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milder involvement from the start. They only
show that there is great variation in the sever-
ity of the disease.

In but 24 of the cases is there any report on
the progress or outcome of the condition. In 11
cases some improvement, apparently at least,
was noted. In 2 cases the condition was appar-
ently stationary over a: fairly prolonged period of
observation. In 2 cases the condition appeared
to become; progressively worse; 9 cases died. It
is difficult, however, in early life, to judge
whether improvement is real or only apparent.
The developing child presents no normal stand-
ard, and there is a constant normal gain in the
function of movement, which might easily give
a false impression of improvement. In other
words, because a child with a widespread mus-
cular lesion eventually learns to walk, it is no

proof of even functional improvement in mus-
cular power. Then, errors of observation, so

important in early life, must be considered.
Nevertheless, there seems to be at least some

evidence of a tendency towards improvement.
Whether this improvement is only functional, or
whether there is any tendency toward improve-
ment in the actual lesion, cannot be decided.
Without actual destruction of nerve cells, there
should be considerable capacity for regeneration.
We do not know, however, whether muscles so
altered are capable of complete regeneration,
nor of how much regeneration they are capable,
if at all. An autopsy on a case which died from
some inter-current affection after showing an

apparent improvement in the muscular condi-
tion, might give us a valuable addition to our
knowledge on this point.

The cases reported up to 10 years of age do
not give a very favorable prognosis. In no case
has complete recovery been reported. On the
other hand, the severer cases appear to tend to-
ward a fatal ending, especially during infancy.
Broncho-pneumonia is the commonest immedi-
ate cause of death. Whether in these cases the
process may be progressive, or whether the fatal
ending is due to the combination of a stationary
anatomical condition, combined with the in-
creased demands of the growing child, we do
not know.

ETIOLOGY.

We know practically nothing of the etiology
of this condition. The onset appears to be
gradual, as the descriptions usually do not give
a very exact time of onset. While it appears to
be congenital, we cannot even be sure of this, as
in those cases in which the condition is reported
as having been observed at birth, we cannot be
absolutely sure of the accuracy of the observa-
tion. Usually the information is obtained at a
later period, when parents, in their inability to
fix an exact time of onset, are extremely apt to
say "ever since birth." Still, it seems to me
that tho weight of evidence points toward the
congenital nature of the disease.

The presence or absence of fetal movements
might have an important bearing on the question
of the congenital nature of the disease, although
the degree to which these are felt presents nor-
mal variations, and their absence does not neces-
sarily denote fetal paralysis. In the collected
cases, there was mention of fetal movements in
12. The movements were felt in 8 and not felt
in 4 of the cases. In two of the cases in which
they were felt, they were reported as less lively
than normal, as in two of my cases.

There is no reason to believe that the disease
is infectious. The onset, the distribution of tho
lesions, the absence of focal lesions, or of any
lesions pointing toward a past infection, are all
against such a supposition. The disease has
never been seen in either an epidemic or an en-
demic form. In none of the cases has the dis-
ease even appeared in connection with any acute
infection.

It seems much more probable that the disease
is toxic, rather than infectious. The action of
the toxin appears to be directly on the muscle
fibers, or possibly upon the terminal nerves or
nerve endings. Councilman believes it probable
that such a toxin is produced, not in the infant,
but in the mother. There does not seem to be
any relation between the disease and any other
disturbance in the child. Councilman in our
report of Case 1, advanced the hypothesis that
there might be a toxin in the blood of the
mother, from which she would be protected by
the presence af antibodies. Both toxin and anti-
bodies would, during the intrauterino life of the
child, be transmitted through the placental cir-
culation. After the birth of the child, the action
of the toxin would no longer be counteracted by
antibodies received from the mother. Council-
man says, however, that under such an hypothe-
sis, it is difficult to explain why, as in our case,
single muscle fasciculi and single fibers should
remain normal.

CONCLUSION.

I believe myatonia congenita is possibly much
commoner than is generally supposed. Two of
my cases had been long under tho observation
of physicians, without any suspicion that there
was anything more wrong than weakness and
malnutrition. The milder types of the disease,
which lived long enough to show obvious im-
provement of the normal motor functions, would
not be so likely to be overlooked. But I believe
it possible that babies have been certified as
dying of marasmus and broncho-pneumonia, who
really had myatonia congenita.

Bubonic Plague in New Orleans.—On July
23, the fourth death from bubonic plague oc-

curred in New Orleans, La., since the outbreak
of the infection in that city on June 27. On
J uly 26 the thirteenth human case was reported
and the twelfth infected rat killed.
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